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Description

The HD74CDC587 is a high-performance, low-skew, low-jitter, phase-locked loop (PLL) clock driver.  It
uses a PLL to precisely align, in both frequency and phase, the clock output signals to the clock input
(CLKIN) signal.  The HD74CDC587 operates at 3.3-V VCC and provides LVTTL- or SSTL_3- compatible
inputs and outputs.  The HD74CDC587 operates at frequencies from 50 MHz up to 150 MHz, and is
ideally suited for high speed microprocessor and synchronous DRAM applications.

A dedicated feedback output (FBOUT) is used to synchronize the output clocks in frequency and phase to
the CLKIN reference.  Four banks of four outputs (1Yn, 2Yn, 3Yn, 4Yn) are configured to operate at the
same frequency (1×) as the CLKIN.  For proper operation, all SELn (n = 0, 1, 2, 3) inputs must be
externally tied to logic low.

The output enable (OE) input provides control for the Y output banks.  When OE is high, the outputs are in
a high impedance state.  When OE is low, the outputs switch at (1×) the CLKIN frequency.  In addition,
RESET provides a master reset for the HD74CDC587 counter circuitry.  This allows the outputs to be reset
to a known state.  TEST provides a bypass of the integrated PLL and divider circuitry.  When TEST is
high, the input clock bypasses the PLL and is buffered directly to the outputs.

The loop filter components of the PLL are integrated on the HD74CDC587.  This reduces the need for
external loop components and provides an easily implemented PLL circuit.  FBOUT should be connected
to the feedback input (FBIN) for normal operation of the PLL.

The voltage-controlled oscillator (VCO) of the integrated PLL has an operating range of 100 MHz to 300
MHz.  The VCO is designed to operate at twice (2×) the CLKIN frequency.  This allows the HD74CDC587
to achieve output frequencies from 50 MHz to 150 MHz with a duty cycle of 50% ±10% ensured.

Independent analog VCC (AVCC) and ground (AGND) connections are provided for VCO stability.

CLKIN and FBIN can be configured to switch at SSTL_3 input levels by connecting VREF to a nominal
reference voltage of 1.5 V.  If VREF is strapped to GND, CLKIN and FBIN switch at normal TTL input
thresholds.

Because the HD74CDC587 is based on PLL technology, it requires a stabilization time to active phase lock
of the FBIN to the reference input clock.  This stabilization time is required following power up and
application of a fixed-frequency, fixed-phase signal at CLKIN.  In addition, a stabilization time may be
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required following changes to the SELn inputs, TEST inputs, or a change in frequency of the CLKIN
signal.

Features

• Low output skew and jitter for clock distribution and synchronization

• Internal loop filter eliminates the need for external RC network

• Dedicated external feedback output and input for phase synchronization with the clock input

• Applications for synchronous DRAM, high speed microprocessors, and SSTL_3

• LVTTL-or SSTL_3-compatible inputs and outputs

• Meets SSTL_3 class 1 and 2 specifications

Function Table *1 (PLL enabled)

Inputs  *2 Outputs  *3

OE FINmin F INmax FBOUT 1Y(0:3) 2Y(0:3) 3Y(0:3) 4Y(0:3)

H 50 MHz 150 MHz 1× Hi Z Hi Z Hi Z Hi Z

L 50 MHz 150 MHz 1× 1× 1× 1× 1×

H : High level
L : Low level
Notes: 1. All SELn (n = 0, 1, 2, 3) inputs must be externally tied low for proper operation of the device.

2. RESET should be applied when the input and output frequencies change.
3. Thermal considerations may need to be observed; depending on VCC, temperature, number of

outputs loaded, and loading conditions.
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Pin Arrangement
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Absolute Maximum Ratings

Item Symbol Ratings Unit Conditions

Supply voltage VCC –0.5 to 4.6 V

Input voltage *1 VI –0.5 to 7.0 V

Output voltage *1 VO –0.5 to VCC+0.5 V

Current into any output in the low state IO 48 mA

Input clamp current IIK –20 mA VI < 0

Output clamp current IOK –50 mA VO < 0

Maximum power dissipation
at Ta = 55°C (in still air) *2

PT 1 W TSSOP

Storage temperature Tstg –65 to +150 °C

Notes: Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage
to the device.  These are stress ratings only, and functional operation of the device at these or
any other conditions beyond those indicated under “recommended operating conditions” is not
implied.  Exposure to absolute maximum rated conditions for extended periods may affect device
reliability.

1. The input and output negative voltage ratings may be exceeded if the input and output clamp
current ratings are observed.

2. The maximum package power dissipation is calculated using a junction temperature of 150°C
and a board trace length of 750 mils.

Recommended Operating Conditions

Item Symbol Min Typ Max Unit Conditions

Supply voltage VCC 3.0 — 3.6 V

SSTL reference voltage VREF 1.3 1.5 1.7 V

Input voltage VI 0 — 5.5 V

Output current IOH — — –20 mA

IOL — — 20

Operating temperature Ta 0 — 70 °C

Note: Unused inputs must be held high or low to prevent them from floating.
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Logic Diagram
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Note: 1. All SELn (n = 0, 1, 2, 3) inputs must be externally tied low for proper operation of the device.
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Pin Functions

Pin name No. I/O Description

CLKIN 1 I Clock input.  CLKIN provides the clock signal to be distributed by the
HD74CDC587 clock driver circuit.  CLKIN is used to provide the
reference signal to the integrated PLL that generates the clock output
signals.  CLKIN must have a fixed frequency and fixed phase for the
PLL to obtain phase lock.  Once the circuit is powered up and a valid
CLKIN signal is applied, a stabilization time is required for the PLL to
obtain phase-lock of its feedback signal to its reference signal.

FBIN 3 I Feedback input.  FBIN provides the feedback signal to the internal
PLL.  FBIN should be wired to FBOUT.  The integrated PLL adjusts
the output clocks to obtain zero phase delay between FBIN and
CLKIN.

VREF 2 I Voltage reference.  VREF is the reference voltage required for SSTL
operation.  A nominal voltage of 1.5 V should be applied when SSTL
operation of CLKIN and FBIN is required.  If VREF is strapped to GND,
CLKIN and FBIN operate at TTL switching levels.

OE 30 I Output enable.  OE is the output enable for all of the Y outputs.
When OE is low, all Y outputs are enabled.  When OE is high, all Y
outputs are in the high impedance state.  FBOUT is not disabled by
OE; therefore, the PLL is not disrupted when the Y outputs are placed
into the high impedance state.

TEST 31 I Test input.  TEST is used to bypass the PLL circuitry for factory
testing of the device.  When TEST is low, all outputs operate using
the PLL circuitry.  When TEST is high, the device is placed in a test
mode that bypasses the PLL circuitry.

RESET 32 I Reset input.  RESET is used to reset the counter circuit that divides
the VCO output frequency.  Y outputs configured as 1× of the input
signal may be reset to a known state.  RESET is a negative edge
triggered signal.  When a high to low edge occurs at RESET, the
counter that divides the VCO output signal is asynchronously cleared
to a low level.  For normal operation, a high level signal should be
maintained on the RESET input.

SEL(0:3) 28–25 I Select input.  All SEL(0:3) inputs must be permanently tied to logic
low for normal operation.

1Y(0:3)
2Y(0:3)
3Y(0:3)
4Y(0:3)

8, 9, 12, 13
16, 17, 20, 21
36, 37, 40, 41
44, 45, 48, 49

O Clock outputs.  All outputs operate at 1× the input clock (CLKIN)
frequency.  The duty cycle of the Y output signals is nominally 50%,
independent of the duty cycle of CLKIN.

FBOUT 5 O Feedback output.  FBOUT is synchronized in phase and frequency to
the input clock.  FBOUT is not a 3-state output and is not disabled
when OE is asserted low.  A stabilization time is required on power up
and the application of a fixed frequency, fixed-phase signal at CLKIN.
In addition, a stabilization time may be required after changes are
made to the SEL(0:3) inputs, the TEST input, or changes to the input
frequency at CLKIN.



HD74CDC587

7

Electrical Characteristics (Ta = 25°C)

Item Symbol Min Typ *1 Max Unit Test Conditions

Input clamp voltage VIK — — –1.2 V VCC = 3 V, II = –18 mA

Input voltage VIH VREF+200mV — — V CLK, FBIN

2.0 — — CLK, FBIN (VREF = GND)

2.0 — — Other inputs

VIL — — VREF–200mV CLK, FBIN

— — 0.8 CLK, FBIN (VREF = GND)

— — 0.8 Other inputs

Output voltage VOH VCC–0.2 — — V VCC = Min to Max *2,
IOH = –100 µA

2.2 — — VCC = 3 V, IOH = –16 mA

2.1 — — VCC = 3 V, IOH = –20 mA

VOL — — 0.2 VCC = 3 V, IOL = 100 µA

— — 0.5 VCC = 3 V, IOL = 16 mA

— — 0.6 VCC = 3 V, IOL = 20 mA

Input current IIN — — ±10 µA VCC = 0 or Max *2,
VI = 3.6 V, VREF = GND

— — ±1 VCC = 3.6 V, VI = VCC or GND,
VREF = GND

— — ±1 VCC = 3.6 V, VI = 2.1 V or 0.9 V,
VREF = 1.5 V

High impedance state
output current

IOZ — — 10 µA VCC = 3.6 V, VO = 3 V

— — –10 VCC = 3.6 V, VO = 0

Supply current ICC — — 1 mA VCC = 3.6 V, IO = 0, TEST = 3.6
V,
VI = VCC or GND,
VREF = GND

— — 6 VCC = 3.6 V, IO = 0, TEST = 3.6
V,
VI = 2.1 V or 0.9 V,
VREF = 1.5 V

Input capacitance CIN — 4 — pF VI = VCC or GND, VREF = GND

— 4 — VI = 2.1 V or 0.9 V, VREF = 1.5 V

Output capacitance CO — 8 — pF VO = 3 V or 0, VREF = GND

— 8 — VO = 2.1 V or 0.9 V,
VREF = 1.5 V

Notes: 1. All typical values are at VCC = 3.3 V.
2. For conditions shown as Min or Max, use the appropriate value specified under recommended

operating conditions.
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Switching Characteristics

LVTTL  (VREF = GND, CL = 30 pF)

Item Symbol Min Typ Max Unit
From
(Input)

To
(Output)

Maximum clock frequency fmax 150 — — MHz

Phase error time tpe –225 — +225 ps CLKIN↑ FBIN↑

Between output pins skew tsk — — 300 ps FBOUT / Y

Jitter –100 — +100 ps CLKIN↑ Y↑

Duty cycle 40 — 60 % Y

Output rise / fall time tTLH — — 2 ns FBOUT / Y

tTHL — — 2 FBOUT / Y

Note: The specifications for parameters in this table are applicable only after any appropriate stabilization
time has elapsed.

SSTL_3 (VREF = VTT = 1.5 V, CL = 30 pF)

Item Symbol Min Typ Max Unit
From
(Input)

To
(Output)

Maximum clock frequency fmax 150 — — MHz

Phase error time tpe –300 — +300 ps CLKIN↑ FBIN↑

Between output pins skew tsk — — 300 ps FBOUT / Y

Jitter –75 — +75 ps CLKIN↑ Y↑

Duty cycle 40 — 60 % Y

Output rise / fall time tTLH — — 1 ns FBOUT / Y

tTHL — — 1 FBOUT / Y

Note: The specifications for parameters in this table are applicable only after any appropriate stabilization
time has elapsed.
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Timing requirements

Item Symbol Min Max Unit Test Conditions

Input clock frequency fclock 50 150 MHz

Input clock duty cycle 40 60 %

Stabilization time *1 — 5 ms OE (negative edge) or RESET
(positive edge)

— 5 After power up and CLKIN

Note: 1. Time required for the integrated PLL circuit to obtain phase lock of its feedback signal to its
reference signal.  In order for phase lock to be obtained, a fixed-frequency, fixed-phase
reference signal must be present at CLKIN.  Until phase lock is obtained, the specifications for
propagation delay and skew parameters given in the switching characteristics table are not
applicable.
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Test Circuit  (LVTTL)

500 Ω

From output

under test

C  = 30 pFL

*1

Note: 1. CL includes probe and jig capacitance.

Waveforms

phase errort
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2 V 2 V

0.8 V 0.8 V

1.5 V

TLHt THLt
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Notes: 1. All input pulses are supplied by generators having the following characteristics: PRR ≤ 150
MHz, ZO = 50 Ω, tr = 2 ns, tf = 2 ns.

2. The outputs are measured one at a time with one transition per measurement.



HD74CDC587

11

Test Circuit  (SSTL_3)

C  = 30 pFL

25 Ω

Measurement

 point

From output

VTT

*1

25 Ω

Note: 1. CL includes probe and jig capacitance.

Waveforms

phase errort
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1.5 V
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2 V 2 V

0.8 V 0.8 V

1.5 V

TLHt THLt

CLK
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(=FBOUT)

Notes: 1. All input pulses are supplied by generators having the following characteristics: PRR ≤ 150
MHz, ZO = 50 Ω, tr = 0.7 ns, tf = 0.7 ns.

2. The outputs are measured one at a time with one transition per measurement.
3. VTT = VREF = 1.5 V
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Package Dimensions
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When using this document, keep the following in mind:

1. This document may, wholly or partially, be subject to change without notice.

2. All rights are reserved:  No one is permitted to reproduce or duplicate, in any form, the whole or part of
this document without Hitachi’s permission.

3. Hitachi will not be held responsible for any damage to the user that may result from accidents or any
other reasons during operation of the user’s unit according to this document.

4. Circuitry and other examples described herein are meant merely to indicate the characteristics and
performance of Hitachi’s semiconductor products. Hitachi assumes no responsibility for any intellectual
property claims or other problems that may result from applications based on the examples described
herein.

5. No license is granted by implication or otherwise under any patents or other rights of any third party or
Hitachi, Ltd.

6. MEDICAL APPLICATIONS: Hitachi’s products are not authorized for use in MEDICAL
APPLICATIONS without the written consent of the appropriate officer of Hitachi’s sales company.
Such use includes, but is not limited to, use in life support systems. Buyers of Hitachi’s products are
requested to notify the relevant Hitachi sales offices when planning to use the products in MEDICAL
APPLICATIONS.

Hitachi, Ltd.

Semiconductor & IC Div.

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100, Japan

Tel: Tokyo (03) 3270-2111

Fax: (03) 3270-5109

For further information write to:

Hitachi America, Ltd.

Semiconductor & IC Div.

2000 Sierra Point Parkway

Brisbane, CA. 94005-1835

U S A

Tel: 415-589-8300

Fax: 415-583-4207






Hitachi Europe GmbH

Electronic Components Group

Continental Europe

Dornacher Straße 3

D-85622 Feldkirchen

München

Tel: 089-9 91 80-0

Fax: 089-9 29 30 00



Hitachi Europe Ltd.

Electronic Components Div.

Northern Europe Headquarters

Whitebrook Park

Lower Cookham Road

Maidenhead

Berkshire SL6 8YA

United Kingdom

Tel: 01628-585000

Fax: 01628-585160



Hitachi Asia Pte. Ltd.

16 Collyer Quay #20-00

Hitachi Tower

Singapore 049318

Tel: 535-2100

Fax: 535-1533



Hitachi Asia (Hong Kong) Ltd.

Unit 706, North Tower,

World Finance Centre,

Harbour City, Canton Road

Tsim Sha Tsui, Kowloon

Hong Kong

Tel: 27359218

Fax: 27306071

Copyright © Hitachi, Ltd., 1997. All rights reserved.  Printed in Japan.


